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Amendment 

Response to Office Action of JUnc 3, 2008 

AMENDMENTS TO THE CLAIMS 

This listing will replace all prior versions, and listings, of claims in the application: 

L (Currently amended) A method for detecting unbalanced conditions of a 
rotating load driven by a syhchrondus electric motor (3) in washing machines ^ and 
similar household appliances including a fetablv rotatable drum ^ and wherein at least a 
transient step is provided with angular speed (w) variation of the fetablv rotatable drum (3^, 
ohoraotorisod by the method comprising the following steps: 

constantly monitoring and detecting the instantaneous current (Iq) absorbed by the 

motor; 

calculating in real time the value of an unbalanced mass (m) on the basis of the 
variation (A) of said current (Iq) and starting from a predetermined reference obtained by 
experirhental results and by applyihg a calculation formula representative of the kind of load 
imbalance; 

checking that said value of unbalanced mass is lower than a predetermined 
acceptable reference value (A(Iqi)AMM) and slowing down the angular speed (w) of said 
drum in case of negative result; 

said current (Iq) driving as a feedback signal said motor according to said value 
of unbalanced mass (m) adjusting the angular revolution speed of the motor in. real or 
continuous time^ 

wherein an imbalance signal is computed as a difference between the last sampled 
value of the current signal (Iq), in the time instant wherein the absolute value of the first 
derivate of said current signal (Iq) is less than a predetermined threshold and the second 
derivate of the same signal Iq is positive, and the last sampled value of said current signal 
(Iq) in the time instant wherein the absolute value of the first derivate of said current signal 
(I q) is less than a predetermined threshold and the second derivate of the same signal Iq is 
negative . 

2. (Currently Amended) TTie method according to claim 1, charact e rised in that 
it wherein the method p rovides a comparison between the standard deviation (a) of said 
current (Iq) with a predetermined reference stored in a memory unit including for example 
an average vialue of this current (Iq) or a predetermined threshold value. 
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3. (Cancelled) 

4. (Currently Amended) A method for detecting unbalanced conditions of a 
rotating l6ad> driven bv a synchronous electric motor in washing machines and similar 
household appliances including a rotatable drum and wherein at least a transient step is 
provided wifli angular speed fw) variation of the rotatable drum, the method comprising the 
following steps: 

constantly monitoring and detecting the instantaneous current (Iq) absorbed by the 

motor: 

calculating in real time the value of an unbalanced mass (m) on the basis of the 
variation (A) of said current (Iq) and starting from a predetermined reference obtained by 
experimental results and bv applying a calculation fonnula representative of the kind of load 
imbalance: 

checking that said value of unbalanced mass is lower than a predetermined 
acceptable reference value (Ada ^ )^iu^> ^) and slowing down the angular speed (w) of said 
drum in case of negative result: 

said current (Iq) driving as a feedback signal said motor according to said value of 
unbalanced mass fm) adjusting the angular revolution speed of the motor in real or 
continuous time. 

Method according to claim 1, characterised in that wherein the measure of said 
unbalanced mass (m) occurs at first by measuring said current (Iq) variation (A) with a low 
number of drum revolutions comprising between 60 and 8t) revolutiohs per minute. 

5. (Cancelled) 

6. (Currently Amended) Method according to claim 4, charact e ri se d in that it 
provides further comprising a step for controlling that the measured variation (A(lqi)) at a 
said low number of drum revolutions is lower than a predetermined acceptable reference 
value (A(Iqi)A mm) and a subs e qu e nt ord e r of subsequently slowing down the drum rotation 
speed (w) if this check gives a negative result 
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7. (Gwently Amended) Method according to claim 4,> charact e ri s ed in that it 
provides fiirthcr comprising a step for controlling that the measured variation (A(Iqi)) at a 
said low number of drum revolutions is lower than a predetermined acceptable reference 
value fA(Iq|)AMM> and a subs e quent order of subsequently gradually increasing the drum 
revolving speed (w) if the control gives a positive result. 

8. (Currently Amended) Method according to claim 7 , characterisod in that 
wherein the gradual speed increase continues until about 150 revolutions per minute are 
reached, 

9. (Currently Amended) Method according to claim 7, e haraot e riised in that it 
provid e s further comprising a step of further controlling that the measured variation (A(Iq2)) 
at increased number of revolutions is lower than a second predetermined acceptable 
reference value (A(Iq2)AMM)- 

10. (Currently Ameiided) Method according to claini 9, chanxct e rised in that it 
provid e s Further comprising a centrifugal step at reduced rotation speed if said farther 
control giveis a negative result. 

11. (Currently Amended) Method according to claim 9, characterised in that it 
provid e s that farther comprising a centrifagal step is started if said further control gives a 
positive result. 

12. (Currently Amended) Method according to claim % chamcterised in that it 
provid e s further comprising a slow down, without stop, of the drum (3) rotation speed in 
order to cause a new load distribution if said farther control gives a positive result. 

13: (Currently Amended) Method according to claim 10, oharaoteris e d in that it 
provid e s farther comprising a steady monitoring of said measured variation (A(Iq2)) iii the 
centrifagal step at reduced speed. 
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14. (Currently amended) A method for detecting unbalanced conditions of a 
rotating load driven by a synchronous electric motor in washing machines and similar 
household appliances including a rotatable drum and wherein at least a transient step is 
provided with angular speed (v/) variation, of the rotatable drum, the method comprising the 
fdllowing steps: 

constantly monitoring arid detecting the instantaneous current (Iq) absorbed bv the 

motor: 

calculating in real time the value of an unbalanced mass (m) on the basis of the 
variation (A) of said current fig) and starting from a predetermined reference obtained by 
experimental results and by applying a calculation formula representative of the kind of load 
imbalance; 

checking that said value of unbalanced mass is lower than a predetermined 
acceptable reference value (AdQtkMM) and slowing down the angular speed (w) of said 
drum in case of negative result: 

said current fla) driving as a feedback signal said motor according to said value of 
unbalanced mass (in) adjusting the angular revolution speed of the motor in real or 
continuous time. 

wherein a comparison between the standard deviation (o) of said current (la) with a 
predetermined reference is stored in a memory unit including for example an average value 
of this current (IqVor a predetermined threshold value, arid 

Method according to claim 2v dharaoteris e d - in that wherein the comparison between 
the variation (A) and said current (Iq) occurs both in static unbalanced conditions and in 
dynamic unbalanced conditions. 

15. (Currently Amended) Method according to claim 14, charact e ris e d in that 
wherein the one variation operator is the standard deviation operator (a) and is drawn, for a 
dynamic imbalance, from the fbllovring relation: 
a (Iq)dynamic = m * K2 * w"+ Ko 

Where: Ko, K2 and a are knovyn constant experimentally-determined values, w is 
the rotation speed and m is said unbalanced mass. 



{WP520289;U 



5 



